MINIATURIZATION 


.* ill 
yee 




















This is the 7H17 Half 

Track Monaural Head... 

the last word in miniaturiza- 

tion... actually only this big, 

And what was sacrificed to achieve 

this smaller size? Absolutely noth- 
ing! In fact, the 7H17 actually offers 
better performance than any compara- 
ble head. It is a modification of the 
performance-proven design of today's 
most popular monaural half track head 

but because of 100% functional 
flush-face shielding it actually achieves 
greater fidelity and reliability, and per- 











mits easier tape starting. 
And it's small enough to 
have application in industrial 
as well as home entertainment 


“equipment. Finally, Michigan Magnet- 


ics’ unexcelled production and quality 
control system assures that every 7H17 
delivered will have the same full re- 
liability that has made E@ heads the 
most popular among leading original 
equipment manufactur- 

ers. Write today forcom- 

plete specifications on 

the new 7H17 head! 


THIS GUARANTEE TAG IS YOUR CUSTOMER'S 
ASSURANCE OF FIDELITY AND RELIABILITY 


MICHIGAN MAGNETICS, INC. 


VERMONTVILLE, MICHIGAN 
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Index of Articles 


July 5 through 


All articles are indexed under one 

the basic categories listed below: 

Automatic Control, Servos 

Circuits, Mathematical Analysis 

Communications, Methods and Equip- 
ment. 
Components (except microwave compo- 
nents, tubes and semiconductors) 
Computers, Data Psocessing, Auxiliary 
Devices 

Consumer Electronics 

Detection, Techniques and Equipment 

Human Factors 

Industry, General 

Materials 

Measurements, Instrumentation, Test 
Equipment 

Medical Electronics 

Microwave Components, Techniques 

Navigation and Guidance Techniques 

Packaging Techniques, Electromechani- 
cal-Thermal Design, Production Proc- 
esses and Equipment 

Power Sources 

Reliability 

Research and Development 

Semiconductors, Solid-State Devices 

Space Electronics 

Systems 

Telemetering 

Tubes, Electron 
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December 20 


AUTOMATIC CONTROL, SERVOS 
Automation parley, two advances cited at. 
secccccocKe plo July § 
Battery. -operated governed motors, guides for se- 
lecting ART p38 Nov 22 
De differential amplifiers, how to evaluate. . 
ART p50 Aug 2 
Electrolytic cell compensates for mass shift in gyros 
EDN p30 Oct 25 
Field-azimuth gyro orienter contained in portable 
unit ..-EDN p36 Oct 11 
Fluid-sphere gyro has high sensitivity rT 
PF p56 Oct 25 
G-sensor, low hysteresis, features high output 
ene : PF p74 Sept 27 
Nuclear gyro, hes gas proposed for eee 
beheld cae eee heed A aa EDN pl4 Aug 30 
Optical meme small, made for exotic gyros. 
EDN pls Aug 16 
Pneumatic comput ing units built for process control 
EDN pl6 Sept 13 
Servo circuit compared antenna be rm nulls, peaks 
, -IFD pl62 July 5 
Servos, large, design of. ....-ART p54 Sept 13 
Vacuum system is automated PF p56 Oct 25 


CIRCUITS, MATHEMATICAL ANALYSIS 
Ac amplifier is wide band, less bulky. 
IFD p203 Aug 
Af- tuned amplifier has adjustable bandwidth 
p200 Aug 2 
Added stage protects regulator from high voltage 
IFD pl32 Aug 16 
Balanced magnetic fields determine current pulse 
amplitude. +ssee---KFD pl40 Dec 6 
Biased-on ac amplifier boosts low-level pulses. . 
..IFD pl36 Aug 16 
Characteristic impedance, formulas for.... yeas 
; -GA pl73 Sept 13 
Circuit ‘squares de input voltage 
oe P IFD pl158 July 19 
Circuit transmits two pulse trains over single 
channel ‘ IFD pl66 Oct 11 
Clock pulses generated by magnetic core timer 
, ..IFD pl66 Sept 13 
1 frequency discrimi- 
...-IFD pl48 Nov 8 
Emitter-follower stabilized two-transistor regulator 
a IFD pl34 Aug 16 
Filter designs combine bias and frequency com- 
ponents. IFD pl164 Nov 22 
Grounded-grid circuit simplifies microphone input 
IFD pl69 Oct 11 
High-Q, selective filter has 60-db attenuation... 
IFD pl37 Aug 16 
Junk-box converter supplies high de voltage... 
IFD pl20 Aug 30 
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following reference keys: 


ART 
DD Design Decision 

DIG Digest 

DYF Designing Your Future 
ED Engineering Data 

EDN ELECTRONIC DESIGN News 
GA German Abstract 

IFD Idea for Design 

PF Product Feature 

RT Russian Translation 

SR Staff Report 





The kind of article is identified by the 


Article (bylined by an authority) 








M-derived filters, curves help determine envelope 
delay of.. ; ART p52 Dec 6 
Modified cathode follower dissipates less power 
IFD pl21 Aug 30 

for constant- width pulses.. 
a IFD pl62 July 19 
Modified modulator yields wide-band fm transmitter 
IFD pl68 Oct 11 
Multivibrator, long period, reduces timing capacitor 
size IFD pl60 July 5 
One ot ilti fixes turn-on state of “bistable 
unit IFD pl61 July 19 
Pentode 1 standardize long period square 
wave nae IFD pl135 Aug 16 
Photoelectric circuit operates with high light reso- 


Modified circuit 


ution IFD pl48 Nov: 8° 


Pnp circuit upplies constant-current into load 
, IFD pl139 Dec 6 
adjusts range of simple 
vfo oi IFD pl151 Nov 8 
Power gain plot can be made directly from meas- 
urements IFD pi58 July 5 
Pulse circuit provides sharp. variable pulse delays 
. IFD p206 Aug 2 
Pulse filter design GA pl190 Nov 22 
Pulse output, one-shot, has greater than 100 per 
cent duty cycle IFD pl61 July 5 
RC “blocking oscillator’ produces complementary 
pulses IFD pl64 Sept 13 
RC pair safely sets initial state of relay driver 
IFD p202 Aug 2 
Regenerative switch demodulates sinusoid 
ae IFD p205 Aug 2 
“See-saw multivibrator uses a single capacitor 
IFD p201 Aug 2 
consecutive commands 
IFD pl42 Dec 6 
supply frequency 
IFD p158 July 5 
s form white-noise signal generator 
IFD pl98 Aug 2 
Sine-wave modulator uses complementary transistor 
ae P IFD pl138 Aug 16 
Slide rule converts angles to radians quickly.... 
.IFD pl120 Aug 30 
Starter circuit prevents stall of ‘free- -running multi 
IFD pl167 Sept 13 
prevent spurious multi triggering 
IFD pl164 Sept 13 
Trigger pulse generates two separate outpats 
IFD p204 Aug 2 
Trouble- shoot “for ringing in a tweeze 
IFD pl130 Dec 20 
Tuned class- B- power amplifiers, simplified design 
procedure for ED pl137 Nov 8 
Tuning-fork oscillator produces square waves di- 
! IFD pl196 Aug 2 


Potentiometer 


SCR relay flips, flops on 
Simple circuit halves 20-mc 


Sine-cosine 


Steering diodes 


Varistors limit servo error signal without clipping 
; IFD pll18 Aug 30 

Voltage changes transmitted as shifts in frequency 
. IFD pl160 July 19 


COMMUNICATIONS, METHODS AND EQUIPMENT 
Adaptive communications system simulated by 
Canadians EDN p8 Nov 8 
Antenna coupling modulates rf signal 
wy IFD pl136 Dec 6 
Antenna, styrofoam, can be built on site. 
EDN pl6 July 5 
windings can be single-ended 
IFD p212 Sept 27 


Balanced Xformer 
or push-pull. 
Civil defense recélver—wanted + ch 
; on EDN pl2 Aug 16 
Digital communication modules developed....... 
EDN p24 July 19 
synched to low input trigger 
IFD p210 Sept 27 
radiate signals to receivers 
EDN p25 Dec 6 
Narrow- band transmission schemes devised 
EDN pl2 Oct 11 
Signal-level terms nomogram converts........ 
ED pl25 Aug 16 


Fast pulse train 


Inductive coils 


COMPONENTS 
(except microwave components, tubes and semi 
conductors) 
Capacitor survey... pals 
Coax connectors, new precision, nearing agree- 
ment on.... ..-EDN pl103 Aug 30 
oes filters, how to specify. 


ART p40 Dec 6 


pss Sept 13 
Delay ‘lines, off-the-shelf, speed prototype design 
itakacoed® ‘ DD pl155 Oct 11 
Electronic control panels, backlighting best for 
atte sad oaey ART p46 Aug 2 
Miniature lamps, how to select, for electronic 
equipment , ; .ART p56 July 19 
Multiplier phototubes soaue .PF p58 Oct 25 
Phasable wiper in ganged pot allows éasy, 360-deg 
phasing. . p157 Oct 11 
Photoelectric cells, 
p68 Sept 
Potentiometers, precision, need better specifications 
ART p48 July 19 
Power supplies, dc, new concept 
PF p58 Aug 2 
Pulse counters, air samplers unveiled at Atom 
i EDN p16 Nov 22 
Resistor line fully automatic 
EDN p22 July 
Rotary switches have completely molded switch 
PF p66 Sept 13 
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Stepping Motors... 


/ BI-DIRECTIONAL 
/ HIGH RELIABILITY 
/ POSITIVE LOCK 


Compact and lightweight Curtiss-Wright bi-directional digital 
motors index precisely and lock positively between each angular 
rotation when converting electrical pulses to mechanical motion in 
missile, aircraft, automation and actuation applications. Ruggedly 
constructed and dynamically balanced for long life and reliable 
service under severe environmental conditions, shock and vibra- 
tion. Low power required for high speed operation. 


Temperature: 
Vibration: 
Shock: 


—65°F to +165°F 
20 G’s to 500 CPS 


30 G’s for 11 milliseconds 
along each axis 


Write for latest complete 
components catalog #501 


TIME DELAY RELAYS + DELAY LINES + ROTARY 
SOLENOIDS « SOLID STATE COMPONENTS + DUAL 
RELAYS + DIGITAL MOTORS + TIMING DEVICES 


Electronics Division 


CURTISS-WRIGHT CORPORATION 


East Paterson, New Jersey 


AD NO. 4501 


CIRCLE 142 ON READER-SERVICE CARD 





Ejicor is now an operating division of the 
INDIANA GENERAL CORPORATION 


EICOR MODEL 1107-3 

sek 1 tat-1al-ta) @ect-|-401-) @ealel cols 
for tape recorder in mis- 
sile nose cone. (Actual 
PP 4-)) 


AERG-SPACE QUALITY... 
ANY PLACE RELIABILITY 


Precision motors —.0O01 to 7.5 hp 


Designed for a wide range of military and non-military uses, Eicor 
precision quality motors are built to meet and exceed rigid aero- 
space requirements. This means building and testing prototypes 
for performance and reliability 

under adverse conditions. 

Eicor’s facilities include a well- 

tooled model shop and several 

test laboratories. Lab equip- 

ment includes an altitude 

chamber, radio noise room 

(screen room), vibration table, 

Brush surface analyzer, com- 

parator, electro-limit gauge and 

many other testing devices. 


Our engineers work closely 
with you to develop a motor for 
your exact needs. Fast delivery 


on both special and production 
motors. Phone or write Eicor, 
Oglesby, Illinois. Dept. M-12 


This altitude chamber is used for environmental 
testing of airborne equipment. It simulates 
altitudes up to 80,000 ft with temperature 
control to —67° F. 


INDIANA GENERAL 


Cc Oo R P 1) a Seed a 1 Oo 
EICOR DIVISION / Oglesby, Illinois 


HIGH-RELIABILITY ROTATING EQUIPMENT 


134 
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INDEX OF ARTICLES 


Split-shunt motor is easily reversed 
PF p66 Aug 30 
Sweep camera snaps light beam in motion 
EDN pl4 Sept 13 
126,000 gauss generated in 
eulbe EDN p36 Aug 16 
Thin-film hall device nearing production 
p6 Aug 
Transformer, ceramic IF, permanently tuned, fea- 
tures high temperature stability 
PF p70 July 19 
Transformer load impedance and dissipation nomo- 
Yh 4. de’ oda Ay bo wees. s alae ED pl175 Sept 27 
12 different displays from this one indicator switch 
ea PF p50 Nov 22 


COMPUTERS, DATA PROCESSING, 
AUXILIARY DEVICES 


Analog computer, table top, modified in special 
WE MUON, vc ctcnccascsincn EDN p32 Oci 11 
Analog multiplier, simple. .-GA pl72 Sept 13 
Atlas computer uses new logic approach 
....-EDN pl6 Sept 


GA pl195 Nov 2: 
Computer to speed stock tabulations............... 
EDN p37 Oct 11 
Computer’s memory drum floats on helium film.... 
EDN p28 Nov 8 
Cyclic memories, comparative evaluation, Part 1. 
T p56 Aug 30 
Cyclic memories, comparative evaluation, Part 2.. 
-ART p62 Sept 13 
Data loop, nationwide, speeds airline work 
chekee EDN pl18 Juiy 5 
Decim al decade, analog output circuit for 
GA p156 Nov 8 
Digital computer, micromin, uses semiconductor net 
..EDN p19 Nov 22 
Digital data processing, race to catch up 
vaca SR p28 Aug 30 
Electrostatic printer promises versatility. 
pee ; EDN p34 Aug 16 


Extra triode unloads analog computer signal source 
IFD pl28 Dec 20 
Flying-spot readers promise fast data input 
.EDN p4 Oct 11 
Glass delay lines, low T-C, offer ‘high- -speed serial 
memory PF p56 Aug 16 
Graphical techniques help multiply and divide com- 
OT es ee eer ED p153 Nov 22 
High power AND gate uses discharging capacitor... 
IFD pl164 July 19 
Hybrid three-level logic requires fewer compo- 
eee IFD pl132 Aug 16 
Illiac II computer shaping up for tests in spring .. 
EDN p26 Nov 22 
Inverted exclusive- OR circuit compares binary bits 
os ..IFD p158 July 19 
Kilome gabit d: ita link in ‘de sign stage. 
hee _EDN pl2 2 Oct 25 
Logic and timing in digital system design. 
ART p30 Aug 30 
Magnetic computer uses multiaperture cores 
EDN p27 Oct 11 
Matrix memories for data processing equipment ; 
ART hats Aug 30 
Mechanize your circuit searches.... 
9 
Memory store, 
Lee ....-RT pl68 Sept. 13 
Message sorter feeds 105 te letype circuits. aa 
os , ..EDN p18 Sept 13 
Numerically controlled systems, big leap forward in 
....-EDN p22 Dec 6 
Paper- -tape recorder prints without contact 
PF p64 Aug 30 
Photoelectric elements help analog circuits divide, 
multiply : .IFD p170 Nov 22 
Quartz line memory offers 10- me > counting rate 
re -_PF p56 Aug 16 
Selective data retrieval sy stem " uses keywords, 
prints abstracts ..EDN p25 Aug 2 
Sequential counter stepper uses error-correcting 
code... ‘ IFD p194 Oct 25 
Simplified gate driver reduces delay between out- 
puts.. cevscevcole Dee uly ID 





New! MINIATURE 


AXIAL FANS 


with 


up to 4 times 
greater cooling efficiency! 





PAMOTOR 


Characteristic Model 1000 


Conventional 


The PAMOTOR 
Model 1000 Minia- 





Type of Motor type squirrel cage) 


induction (capacitor- shaded-pole 


ture Fan is com- 
pletely interchange- 





die cast warp-free 


Housing Zymec 


able with conven- 


plastic ; 2 P 
tional units now in 





Output @ 60 cps 
(0 back pressure) 125 cfm 
(.25” back pressure) 75 cfm 
(.3” back pressure) 50 cfm 


use (44% " center-to- 
ee center mounting 
yy oa holes). But the simi- 





Output @ 50 cps 


(0 back pressure) 100 cfm 
(.25” back pressure) 62.5 cfm 


larity ends there. 


75 cfm 
5 cfm check this 








Operating 


Temp. Range — 55°C to +85°C 





— 18°C to +44°C 





comparison chart! 











The Model 1000 Fan meets MIL-T-5422E, Class 2 Environmental 
specifications. Inside-outside rotating motor design gives flywheel 
effect, resulting in constant, quiet fan speed. Large surface sleeve 
bearings mean minimum maintenance, maximum reliability. 


PAMOTOR, 


Inc. 


312 Seventh Street ee 
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Straight-line representations simplify data compari- 
___., ETL TC UP TET TT eT Tee IFD pl166 Nov 2 
Stretch’s utilization in business explained 
EDN p6 Sept 
Thin-film computer hopes, advances spur 
EDN p4 July 19 
Thin-film cylinder memory gives fast, high output 
EDN p26 Aug 2 
ultra-high-speed com- 
puter.. EDN p8 Aug 30 
Transformer-coupled ‘‘tree’’ checks binary word 
...-IFD p210 Sept 27 
new in integrated circuits 
EDN p8 Nov 22 
Typewriter, adapted, digitizes negatives.......... 
..-EDN p22 Aug 2 


CONSUMER ELECTRONICS 
Consumer sales, two-fold rise seen in ; 
dene EDN p21 July 5 
wireless remote control 
and multiplex draw top interest..SR p54 Oct 11 
Stereo adaptors based on two designs 
SPEER OPEL Sore Cr re ye EDN p30 Aug 2 
TV, narrow-band, uses pseudo-random scan.... 
.--EDN pl6 Aug 16 


DETECTION, TECHNIQUES AND EQUIPMENT 
Infrared camera spots malfunctions........ bin 
.-.-EDN pl2 Dec 6 

nb tests trigger boom in 
a hawnceh ate ee EDN p28 Dec 6 
Speech recognized by waveform-matching system 
EDN pl6 Aug 2 

control... 

EDN p4 Sept 27 


HUMAN FACTORS 
Engineering your sales talk, Part 1 “s , 
ne aca ..... DYF pl144 Aug 16 
Gallery of rogues... DYF pl184 Dec 20 
Human engineering quiz -- ART p50 Oct 11 
Verbal and visual aids spur engineer sales victories 
Part 2 ..DYF p178 Sept 13 


INDUSTRY, GENERAL 

Audio visual system aids in training, production 
EDN p26 Sept 13 

Fiber optics pointed toward bright future 
EDN p22 Aug 30 
Industry, military use teaching devices............. 
EDN p22 Sept 13 
SR p62 Aug 2 


MATERIALS 

Copper base alloys, electrical conductivity of, de- 
signer's guide to ED p158 Oct 11 
Epoxies, how to choose a curing agent for, Part 2.. 
ART p52 July 1s 

Epoxies, how to choose modifiers for, Part 3 
- eaaes ART p54 Aug 2 

Laminar devices key superconductivity push 
Rh Seer ehedad wee laeenaterre val eeen EDN p4 July 5 
Electronic progress keyed to new materials......... 
eee -+eeee-EDN p4 Dec 6 


MEASUREMENTS, INSTRUMENTATION, TEST 
EQUIPMENT 
Automatic checkout equipment 


‘thermal circuit’ removes heat 
EDN p8 July 5 
interferometer high Q 
15 erAapd ban EDN p24 Oct 11 
Power meter, microwave, accurate within + 0.5 per 
cent.. PF pl170 Aug 2 
Signal level monitor for go-no-go testing 
BaF Terre CUT. oo. 
Silicon strain gages, bright future seen for 
ve awile ie ai aes vias mb we altend cbeterala dae EDN p4 Aug 
Standardized testers imminent—Air Force 
enwalewxeunl EDN p22 Nov 22 
Storage scope has preview target . 


isolation amplifier. relia 
IFD p150 Nov 8 





AVAILABLE IN FOLLOWING 


NEMA cusses 


CLASS 8-A-1 
7000 VOLTS AVERAGE 


HIGHER DIELECTRIC 
RETENTION 
GREATER FLEXIBILITY 
MORE HEAT RESISTANCE 
AVANABLE IN COUS 
CAN BE AFTER-TREATED 


Even under the most 
severe operating 
conditions, Varfil 


Sleeving and Tubing retains its average 


CLASS 8-8-1 
4000 VOLTS AVERAGE 
CLASS 8-C.1 
2500 VOLTS averace 
CLASS 8-C-2 
1900 VOLTS Avenace 


CORPORATION 


Makers of Electrical 
Insulating Tubing 
ond Sleeving 


SEND TODAY 


dielectric strength. Twist it, tie it, bend it, 
wrap it, knot it. Remains just as pliable as 
when you started. Won't crack, peel or 
suffer dielectric loss. Heat Varfil 2000 
hours at 110° C.—1,000 hours at 125° C. 
—and even for extensive periods at 150° 
C. It won’t break down. Can be after- 
treated in baking and varnishing opera- 
tions. Reacts better than other oleoresinous 
materials and synthetic coated tubings. 
Available in handy coils so you can cut 
the exact lengths you need . . . no waste. 
Standard colors. Wide range of sizes. Ex- 
ceeds or meets all A.S.T.M. specifications. 


Circuit 
Designers! 


CAMBION* 
computer 
modules from 
the start 


...FOR EASIEST PROTOTYPE DESIGN 


CAMBION modules are built to make a designer’s life 
easier by eliminating guess work. That’s why they all have 
these physical characteristics that save you time and money 
in early design and prototype work — and in production! 


@ Standard 7-pin miniature bases—use them for plug-in 
or printed circuits. 


Distinctive color-coding — you can tell each module’s 
function at a glance. 


Compactness — all modules require only 0.35 cu. in. 


Uniform size — easier arrangement in circuits without 
juggling. 

Full range of types — Flip-flops, And Gates, Or Gates, 
Inverters, Buffer Amplifiers, Level Triggers. 


New Circuit Trial Case specifically for CAMBION 
modules, lets you set up and check out any circuit ideas 
— change loads and connections with ease. 


..-AND BEST PERFORMANCE 


CAMBION modules have a unique combination of 
dynamic characteristics, too. All units are compat- 
ible, and operate at up to 10 MC. They are built with 
MIL approved components, and surpass MIL en- 
vironmental standards. Every CAMBION module is 
tested and monitored for 500 hours under dynamic 
conditions. That’s your assurance of reliable per- 
formance in any circuit! Contact CAMBION for 
full details or for application assistance. Write 
Cambridge Thermionic Corporation, 457 Concord 
Avenue, Cambridge 38, Mass. 


CAMBRIDGE THERMIONIC CORPORATION. 


JNM IESIOLNT 


The guoranteed electronic components J 
CIRCLE 154 ON READER-SERVICE CARD 


FOR FREE SAMPLE FOLDER 





VARFLEX Corporation, $08 W. Court St., Rome, N.Y. 
CIRCLE 153 ON READER-SERVICE CARD 
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FULL-SCALE RANGES AS LOW AS 2yA OR MV; 
SPECIFIED LINEARITY OF +0.5% OR BETTER 


The new Series II Stylist panel meter is probably the most pre- 
cisely linear production-model microammeter or millivolt-meter you 
can get. It can divide 2a or mv into as many as 100 clearly legible 
slices with virtually no tracking error at all. With proper adjustment 
of full-scale current, it can give you infinitely accurate indication. 


Its ultra-linearity is the result of individual scale calibration, made 
economically feasible by a newly-devel- 
oped electronic calibrator. This calibrator, 
operating through a system of servo con- 
trols, automatically prints individually 
adjusted scales according to the actual 
measured tracking characteristics of each 
meter movement. Theoretically, each 
meter’s full-scale linearity is infinite, with 





no tracking error at any point. (We do, however, retain a maximum 
+0.5% manufacturing tolerance). 


Added to this, you get a taut-band 


suspension, which accounts for the meter’s 
2ua or mv full-scale sensitivity and its 


INDEX OF ARTICLES 


Theodolite, portable, retains its accuracy 

EDN p30 Dec 6 
Time interval meter has 2 nsec resolution..... 

PF p62 Oct il 

Transistor, relay switch safeguard sensitive galvo- 

IFD p131 Dec 20 
Voltmeter, true rms, covers 7-mec bandwidth 

PF p68 July 


MEDICAL ELECTRONICS 
Bionic system uses liquid-state element. 
EDN p4 Sept 13 
earning machines 
SR p30 Sept 13 
Human body furnishing clues to circuit design 


Shutter protects eyes against nuclear flash 
EDN p34 Nov 22 


MICROWAVE COMPONENTS, TECHNIQUES 
ties RNS radomes, minimizing boresight error 
ART p152 Dec 20 
ea: “eae uhf diode switch, design of 
ART pl124 Nov 22 
Cavity nomogram speeds design of symmetrical 
band pass filters ART p188 Sept 27 
Coaxial cavity increases magnetron frequency stabil- 
| PEE Por ere ree PF p86 July 5 
Designing the “parant” ART pl131 July 
Diode switch, high speed, design of 
ART pl06 Aug 30 
Direct microwaves-to- electricity power seen near. 
Designing the ‘‘parant ART pl131 July 5 
Doppler modulation systems, pros and cons 
ART pl166 Aug 2 
Extended-interaction circuit boosts klystron 
EDN p15 Oct il 
Floating drift klystron has 7-w cw output 


Laser, low-cest, is versatile PF pl64 Dec 20 
Magnetic radar modulators, practical design of.... 
ART p160 Aug 2 
Meanderline TWT, new, combines high power, 
bandwidth EDN pl123 Nov 22 
Microwave mismatch, straight talk on 
ART p158 Dec 20 
Microwave-tube power supplies have all-electronic 
control PF —_ Nov 22 
Mm waveguide uses plastic lenses 
EDN pis July 
Plasma ae progress reported in 
EDN p163 Oct 25 
Receiver noise perform: ance, new definitions of. 
.EDN pl142 July 5 
Socketless tube circuit techniques 
epee rica bea ART pl164 Oct 25 
Systems applic: ations due for parametric frequency 
multipliers. EDN pl179 Sept 27 
Transmission line, strip, when to use 
.....-ART pl182 Sept 27 
Transmission lines, surface-wave, new applications 
being developed for EDN p155 Aug 2 
Transmitter, 2.2-Gc, due for telemetry ; 
EDN p6 July 5 
Versatile waveguide nomogram speeds S-band de- 
ART p128 Nov 22 
Weather radar forecast: Doppler a must 
....-EDN p148 Dec 20 


NAVIGATION AND GUIDANCE TECHNIQUES 
Atomic weather station to aid U.S.. 
‘EDN p34 Aug 2 2 
Doppler navigation on way for all aircraft types 
EDN p26 July 5 
FAA forms systems-design team. 
1 REY EDN pl2 Nov 22 
Flarescan-ILS " system allows blind landings 
.EDN pt7 July 19 


near-perfect (+0.2% f.s.) repeatability. 
No friction. No hysteresis. High resistance 
to shock and vibration in any plane. 
Nearly impossible to wear out. 
For full details on the API Series II Stylist, including ranges and 
prices, write for Bulletin 28. 


ETT) ASSEMBLY PRODUCTS INC. ¢ CHESTERLAND 17, OHIO 


D.C 
MICROAMPERES 


api 


NEW! 


THE SERIES Il! STYLIST 
TAUT-BAND PANEL METER 
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Radar augmenter enls urges target on radars of track- 
..PF p134 Nov ing planes ; EDN p39 July 19 








BUILD -YOUR-OWN 
ELECTRONIC 


ORGAN 
STEP UPy TO AN 





2-3-4 MANUALS 
FROM 
$1,750 to $12,500 


PIPE-LIKE TONE AND 
APPEARANCE 


+ 
DIRECT FACTORY 
TO OWNER 
SAVES 50%, 


WORLD'S LARGEST SELECTION OF ORGAN KITS, 
ACCESSORIES AND CUSTOM-BUILT ORGANS 
Send for FREE literature DORSETT ELECTRONICS, INC. 
ELECTRONIC ORGAN DIVISION © 
4949Y YORK BLVD., LOS ANGELES 42, CALIF 
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Radar system guides space craft to earth 

EDN p34 Oct 11 
Sensing network is planned in Gulf 

EDN p6 July 19 
Single radar to aid all ships in harbor 

EDN pl4 July 19 
Space “pointer” slated with 6-sec accuracy 

EDN p28 July 5 


PACKAGING TECHNIQUES, ELECTROMECHANICAL- 
THERMAL DESIGN, PRODUCTION PROCESSES AND 
EQUIPMENT 


Board-to-board connector creates package flexibility 


DD p54 Oct 11 
.PF p76 Sept 27 
cores in eyelets 
DD pl133 Nov 8 
Cold-soldered joints, gold-plating on leads can cause 
ART p42 Nov 8 
Components, how they are being packaged 
SR p51 Oct 25 
Connector system solves large system problems... . 
DD pl72 Nov 22 
Crystal grower makes production flexible 
EDN pl4 Nov 22 
Eye-catching designs—functional too 
...-EDN pl6 Oct 25 
Hi-fi die obviates milling in St-Erie-o cartridge 
element ...DD p170 July 19 
High-density electronic packaging—thermal design 
GOB OT ORION 0 oc ccc ccccvusesse ART p44 Nov 8 
Liquid lock makes loose fit press fit 
DD pi169 July 19 
Molded plexiglass cuts dust-free-cabinet problems 
DD p156 Oct 


Building-block circuit boards .... 
Circuit breadboarding, rubber 


.SR p48 Oct 25 
Noisy multivibrator helps locate distress light 
DD pl7i July 
SR p43 Oct 


Packaging, ne ; 
; SR p36 Oct ; 


Packaging, digit 


Packaging, high-density electronic—structural con- 

siderations—Part 4 ART p60 July 19 
Packaging, interim 

Photo-glass circuits, inexpensive, stir trade talk 

EDN p6 Nov 22 

Printed-circuit boards, guide to fabricating tech- 

ART p44 Dec 6 

Printed-circuit boards, guide to the manufacture of 

ART p42 Nov 22 


EDN p26 Sept 27 

Reversed weld nut makes low-cost detent 
D pl132 Nov 8 
Round lights cut cost, improve panel appearance 
DD pi134 Nov 8 
Scale expander, useful in lab, is packaged, offered 
DD pi58 Oct 11 
Single channel, 3-D TV speeds atomic assembly... . 


Small de capacitors, diodes form equivalent ac unit 
IFD pl128 Dec 20 
Solderless wirewraps have low failure rate 
EDN p28 July 19 
Steel ribbon converts to angular motion , 
Tacking, art of DYF pl176 July 19 
Systems-level interconnection scheme 
p46 Oct 25 
Tacking, art of DYF pl76 July 19 
Thermal evaluation of high component density 
electronic packages, nomograph for 


Thin-film devices, high-volume production sought 
; EDN p18 Oct 25 
Transportable electronics built for rugged treatment 
EDN p22 Nov 8 

Watch Crowns crown efforts to waterproof shaft 
a ot DD p135 Nov 8 


POWER SOURCES 

Bi-level series regulation reduces power supply 
i PF p56 Dec 6 

Inorganic fuel cells provide 0.95 v at 100 C 
EDN p27 Dec 6 

Snap 10A nuclear unit to generate 500 w 

EDN p15 Nov 22 
two innovations broaden horizon 
a ievaeqeaepuanewags EDN p8 Dec 6 





Precise engineering and construction result in 


UNIFORM HEAT 


throughout the work space 


® High velocity recircu- 
lating blowers 

® Greater heat input 

® Adjustable louvres for 
balanced airflow 

© Superior heat seals 

Ali combine to provide 

excellent temperature 

uniformity in these rug- 

ged cabinet ovens. 


30 Standard Models 

®@ Work space from 4.6 to 72.3 
cubic feet 
Temperature ranges from 100 
to 1250° F. 
Electronic combustion devices 
insure safety for gas fired 
models 
Indicating control instrument 
Factory tested 


Model HB Electric or 
Gas Cabinet Oven 


Other ovens from $121 5¢ 
up, including a complete 
line of laboratory, bench, 
cabinet, walk-in, and cus- 
tom-built units. 


Write for literature to help you select the right oven 
for your application 
Specialists in Heat Process Equipment 


GRIBVE-HENDRY CoO. 


1331 N. Elston Avenue, Chicago 22, Illinois 
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New, improved Rotolite Expeediter conveniently makes sepia reproducibles 
and diazo films in addition to low cost whiteprints. 


Make whiteprints 
in minutes 


Here’s a new, fast, economy white- 
printer that fills a real need in small 
drafting rooms or large engineering 
departments. 


Workprints for architects, consulting 
engineers, surveyors, contractors. The 
Rotolite Expeediter can handle all 
copying needs for the two- or three- 
man drafting operation, is always 
ready to cope with rush jobs, even 
after hours. With Post Super Vapo 
Papers, print production can be 
doubled. 


Quick checkprints for larger manu- 
facturers. Even huge engineering 
divisions with their own reproduc- 
tion departments praise Expeediter’s 
practical, on-the-spot convenience 
for quick copies of preliminary 
sketches, checkprints, conference 
data, visual presentations. Hun- 
dreds of companies have placed 
Rotolites in their engineering and 
drafting rooms for ‘‘self-service’’ 
whiteprints in a hurry. 


No preheating or other delays—Roto- 
lite makes prints immediately. There’s 
a choice of three models to take 18’, 
27” or 42” wide tracings of any 
length. Rotolite is easily hung on 
wall or placed flat on a table top, 
plugs into any standard convenience 
outlet. With new dial speed control, 
you can make cloth and film repro- 
ductions immediately, as well as 
paper prints. For fast developing, 
choose either economical ammonia 
tube or new, sealed Thermomatic 
unit, illustrated below. 








Recommended print materials. ~ se 
Post diazotype sensitized prod- 
ucts—Vapo paper, sepia vellum, 
cloth or film—for best results. Get 
full information on Expeediter and 
standard Rotolite whiteprinters 
from your Post dealer or write 
Frederick Post 
Co., 3644 N. 
Avondale Ave., 
Chicago 18, Ill. 


SENSITIZED PAPERS & CLOTHS e TRACING & DRAWING MEDIUMS e DRAWING INSTRUMENTS & SLIDE RULES 
ENGINEERING EQUIPMENT & DRAFTING SUPPLIES @ FIELD EQUIPMENT & DRAFTING FURNITURE 


CIRCLE 146 ON READER-SERVICE CARD 


137 





JUST WHAT THE DOCTOR ORDERED 


LOW NOISE FIGURE 
45 db max. 


12 MILLIAMPERE POWER DRAIN 
less than your flashlight 


UNIFORM RESPONSE 
within 3db over full range 


SMALL SIZE—LIGHT WEIGHT 
24" x 644”— 19 ounces 


THE NEMS-CLARKE 
SOLID STATE TELEMETRY PREAMPLIFIER 


Here’s your baby for outstanding performance and economy 
in the 225-260 megacycle telemetry range—the Nems Clarke 
SSP-101 completely solid state preamplifier. Featuring 
extremely low noise, flat response, and a hefty 25db minimum 
gain, it’s at home in any environment... installed either in 
the antenna mount or the coax cable. Its own external 12 volt 
power supply is available for rack mounting. Baby sitting? 
Forget it! The SSP-101 operates for thousands of trouble free 
hours at unattended locations. 


Write for Data Sheet 999 


fj, 
WE9'O ELECTRONICS A DIVISION OF VITRO CORPORATION OF AMERICA 
PRODUCERS OF NEMS-CLAREE EQUIPMENT 


919 JESUP-BLAIR DRIVE, SILVER SPRING, MARYLAND / 2301 PONTIUS AVENUE, LOS ANGELES 64, CALIFORNIA 
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INDEX OF ARTICLES 


RELIABILITY 


Darnell report—lIts contents and present status..... 
..SR p34 Sept 27 
its organization and responsibili- 
ART p54 Sept 
Reliability of a hammer in driving a nail 
ART p52 Sept : 
Reliability, military standards and specifications. . 
SR p66 Sept : 
Reliability testing and its application to TACAN- 
AGREE ART p36 Sept 27 
Variation research—Science of forcing defects to 
reveal themselves ...-.-ART p60 Sept 27 


RESEARCH AND DEVELOPMENT 


Field-emission theory confirmed by experiment 
EDN p30 Nov 8 
7, going up as research spending 
EDN p36 July 19 

More switching, high-frequency barriors fall 
EDN p4 Nov 8 

Optical electronics work to highlight NEREM 


RFI studies leading to important design shifts 
DN p8 July 5 
Research and automation, WESCON field trips to 
feature EDN p8 Aug 2 
San Francisco: Golden gate to electronic research 
EDN p28 Aug 16 
Systems, advanced, focus on electro-optics......... 
EDN p4 Oct 25 
Usable current obtained from bio-power devices 
EDN p10 Nov 8 

WESCON adds two new sessions................- 
EDN pl0 Aug 2 


SEMICONDUCTORS, SOLID-STATE DEVICES 


Automatic gain control circuit uses unijunction 


transistor aie > IFD pl167 Nov 22 
Compensating voltage reduces Zener diode varia- 
errs IFD p213 Sept 27 
Complementary- pair multi has long pulses, small 
capacitor IFD p197 Oct 25 
Diodes checked out on single 60- cycle tester : 
pl65 July 13 
Diodes, high temperature glass used to seal... 
icsaeeh aeesaeees EDN p22 Oct 25 
Double-exposure reveals Zener’s zero-temp coeffi- 
cient.... IFD p132 Dec 6 
“Dunking Duck” is invented with transistor oscil- 
lator. ‘ seeeee- EDN p32 July 19 
Electron beams form pn junctions - 
_EDN ‘pl2 2 ‘Sept. 27 
Electron multiplier uses semiconductor dynode 
.EDN p6 Aug 16 
Emitter- -coupled_ limiter produces ‘hf square waves 
IFD pl64 July 5 
Hot TV cooled thermoelectrically... 
ot EDN pl2 July 5 
Low- ~frequency instability in cascaded emitter 
ee ee rere er ART p36 Nov 8 
Low-noise transistor input stages, design consider- 
ations for—Part 1 ART p48 Sept 13 
Low-noise transistor input stages, design consider- 
ations for—Part 2..... ...ART p70 Sept 27 
Low-noise transistor circuit design, evaluating data 
for—Part 3. ART p56 Oct 11 
Multivibrator complementary transistor, design of 
... ART p40 Oct 11 
Photoconductive cells for industrial use..... 
— ...PF p54 Nov 8 
Phototransistor circuits, designing 
..RT p1s2 Nov 22 
Planar transistor has current gain at 1 pa..... 
...EDN p26 Oct 25 
Pulse transistors, : parallel operation of. : 
...-GA pl193 Nov 22 
Semiconductors, new, spotlighted at WESCON 
; EDN p4 Aug 20 
SCR’s, how to use in power ‘supplies Part 1 
: ART p46 Oct 11 
SCR's, how to use in power supplies—Part 2 


RT p52 Oct 








disep 


solder 


very! 


Two outgassed solders. 
Left, standard solder. (Note 
degree of oxides present.) Right. 
ALPHA Vaculoy solder is bright. 


clean, oxide free! ‘ 


ALPHA Vaculoy® bar solder cuts printed circuit 

joint rejects from 1-in-50 to 1-in-5,000. No other 

solder does this because no other is made this way! 
Above is an unretouched photograph of twe solder specimens— 
both outgassed. Left, is a standard printed circuit solder. Note 


presence of impurities on surface — 


oxides. Right, is ALPHA Vaculoy.* 


a sure sign of undesirable 
Its bright, clear surface 


indicates freedom from oxide-forming elements. Result? 
ALPHA Vaculoy bar solder cuts dross, improves wetting, pro- 
duces brighter connections, increases bath life, reduces inherent 
inclusions and insures reliable electrical connections. Meets 


Fed. Specs. QQS-571C. Get all the facts. Write for data today! 


*Formerly called *‘ ALPHA AAA” 


When dependability counts! 


alpha metals, inc. 9 


58A Water St., Jersey City 4, N. J. 


In Los Angeles, Calif.: 


2343 Saybrook Ave. 


In Chicago, Ill.: ALPHALOY Corp., 2250 S. Lumber St. 
Other ALPHA products: Fluxes * Solder Preforms * High Purity Metals 
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SCR’s, power logic with ART p46 Nov 22 
Solid-state display replaces sonar crt 
Ee dakad $8646.65 0oA eee auA Dee EDN pl2 Aug 30 
Static inverters, Navy, uses tunnel diodes 
p28 Nov 22 
Switching transistors in high-efficiency power con- 
verter, motor current drives....ART p48 Dec 6 
TIROS III carries new solid state timer 
EDN pl2 Aug 2 
Transient control device protects rectifiers from 
oe oy: nr ae eer PF p84 July 5 
Transistor amplifiers, extending the high-frequency 
response of, Part 1—Circuit concepts.......... 
ART p36 Dec 6 
Transistor amplifiers, extending the high-frequency 
response of, Part 2—practical circuits... 
..ART p48 Dec 2 
Transistor amplifiers, stabilized, equations help 
determine operating points of..ART p50 Aug 16 
Transistor and switching circuit measurements, 
optimum test limit in ART p42 July 19 
Transistor circuits, simple, generate phantastron 
sweeps.... IFD pl194 Oct 25 
Transistor data chart, ninth annual.... 
Pe ee ‘SR p33 July 
Transistor ‘data ‘sheets what they mean and how to 
use them properly.. .. ART p74 July 5 
Transistor sensor, silicon, temperature monitor uses 
IFD p196 Oct 25 
Transistor, unijunction, attenuates ac with de 
paiaeaae p138 Dec 
Transistors, latest listing of military approved 
p82 July 
Transistors, silicon power, determining permissible 
dissipation for -ART p44 Aug 16 
Transmitter, 2.25-Ge, is all solid state 
. ...-EDN pl0 July 19 
Tunnel diode, current-mode switch deliver fast 1 
watt pulse IFD p130 Dec 20 
Tunnel diode sinewave oscillators, Part 1. 
p40 Aug 
Tunnel diode sinewave oscillators, Part 2... 
ean p52 Aug 
Tunnel diode trigger circuit can reset itself 
; ai IFD pl163 July 
Tunnel diodes, “ freque ney limitations of. 
...GA 
Two-transistor ‘amp ude -modulz ated oscillator. 
IFD pl68 Nov 22 
Two-transistor circuit increases null-detector sensi- 


tivity 
Varactor diodes, 
p60 Oct 
Variable de output obtained from SCR circuit 
IFD pl118 Aug 30 
Voltage comparator uses tunnel diode flip-flop 
pl96 Aug 2 
Zener diodes trigger time-sequenced pulses........ 
IFD pl166 Oct 11 


SPACE ELECTRONICS 


Design of Project Defender probe on schedule 
eae oak Ges EDN p8 Sept 27 
Designs for space on display.. 
EDN pl6 Oct 11 
Slectrical- -propulsion rockets movin,’ toward takeoff 
EDN p8 Oct 11 
Ionization gage designed for high-altitude study. 
- PR ee ee eee oi EDN p22 Oct 11 
Moon-probe manipulator to be remote-controlled 
ceive a ._EDN p19 Oct 25 
Moon vehicle set for launch 
EDN p22 Aug 16 
NBS Peru installation to use scatter radar in space 
‘ EDN p25 Oct 25 
PCM telemetry set for AT&T Satellite 
N p18 Dec 6 
RFI men still guessing on Pentagon specs.........- 
EDN p4 Nov 22 
Satellite system would map moon with erasable tape 
EDN p8 July 19 
Satellite triplets send back key data 
EDN pl2 July 
Space chamber to te st Venus craft and others..... 
EDN p38 Aug 16 
Space radar, optical, ‘to be cw 
, EDN p28 Oct 25 
Space "reports, soaring ideas—down-to-earth prob- 
WS b.cdnedca When's cedestarenaet ee EDN p8 Oct 25 
Tape recorder, 6- Ib, set for space test 
Havana EDN p28 Oct 


TUBES, ELECTRON 


Pentode design, new, gives 40 per cent more plate 
current PF p54 Dec 6 





MINIATURE INDUCTORS STILL 100 BIG? 


This isa 
WEE-WEE | 
Ductor 


try the new WEE-WEE DUCTOR for size 


— the smallest inductor immediately available 
to the engineer with a complete set of values 
from 0.10 ph to 1000 ph. Meets Mil Spec. 


MIL-C-15305 B. 


For complete engineering data, write to Dept. 


WW-A, or phone 464-9300. 


...@ new generation 
in paper-tape 
equipment 


e High-speed electrostatic paper-tape recorder 
replaces mechanical punches 


e Reflected-light reader accommodates all tapes— 
punched or recorded, opaque or transparent 


OMNI-DATA, a new line of 

equipment based on 

non-mechanical, non-impact 

reading and recording techniques, 

brings a new order of reliability, 

speed, and operating life to the 

application of coded paper tape. 

OMNI-DATA combines two 

exclusive Omnitronics advances: 

Visible recorded code 

presentation, rather than punched 

holes in the tape, and chopped- 

reflected-light reading, both result- 

ing in new levels of performance 

and the elimination of the bother- 

some chads of punched tape. 
Visible recorded data issues 
from OMNI-DATA recorder 
at speeds up to 600 char- 
acters a second at 10 char- 
acters to the inch. Even 
higher recording and read- 
ing speeds, as well as greater 
packing density, are possible. 


Omnitronics Photoelectric Tape Reader, a part of the OMNI- 
DATA system, reads any kind of tape (OMNI-DATA or punched, 
opaque or transparent) interchangeably without adjustment. 


Learn the exciting details about OMNI-DATA recorders, readers, and reelers. Write 
for full information and the name of your nearest Omnitronics representative. 





OMNI/ITRONICS, /NC 
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